1.
Cross-metathesis reactions were carried out under argon in pre-dried glassware using Schlenk techniques.
The solvents: octafluorotoluene (FluoroChem), toluene (Fluka), dichloromethane (Merck) and acetonitrile (Roth) were dried by distillation over CaH 2 under argon and stored under argon atmosphere. Analytical thin-layer chromatography (TLC) of all reactions was performed on silica gel 60 F 254 TLC plates. Visualization was performed with standard potassium permanganate solution, anisaldehyde spray reagent or UV light.
Flash columns were performed using silica gel 60 (230-400 mesh). NMR spectra were recorded with Varian (400 and 500 MHz) machines in CDCl 3 ; chemical shifts (δ) are given in ppm relative to TMS, coupling constants (J) are in Hz. Multiplicities are abbreviated as follows: singlet (s), doublet (d), triplet (t), multiplet (m).
IR spectra were recorded on a Perkin-Elmer Spectrum One FTIR spectrometer with diamond ATR accessory; wavenumbers are in cm -1 . MS (EI) spectra were recorded on AMD 604 Intectra GmbH spectrometer. MS (ESI) spectra were recorded on Mariner
Perseptive Biosystems, Inc.
Micro-analyses were provided by Institute of Organic Chemistry, PAS, Warsaw.
Olefin metathesis catalysts were obtained from Sigma-Aldrich (1b, 1c) and Apeiron Catalysts (1d, www.apeiron-catalysts.com) and used as received.
3-Nitropropene was obtained according to known procedure. 1 All other commercially available chemicals were purchased from Sigma-Aldrich and used as received.
Experimental section

General procedure for comparative cross-metathesis experiments with various Lewis acids
Reactions were carried out under argon atmosphere using Schlenk techniques. To a stirred solution of 3-nitropropene (1.0 mmol, 87.1 mg), 5-hexenyl-tertbutyldimethylsilyl-ether (0.5 mmol, 107.2 mg) and tetradecane (used as an internal standard, 0.54 mmol) in dichloromethane (2 mL), the proper Lewis acid (titanium tetraisopropoxide, diphenyltin dichloride, boron trifluoride diethyl etherate, trimethyl borate, B-chlorocatecholborane, triphenyl borate; 5-100 mol%, see Table 2 ) was added.
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Then 1d (0.005 mmol, 16.8 mg) was added in a single portion at room temperature and the reaction mixture was refluxed for 5 h. The reaction mixture was immediately analysed by GC, using Shimadzu GC-14A chromatograph with QUADREX 007-5-30W-0.5F column. The responses of the FID detector were calibrated using 3a/tetradecane and 4a/tetradecane standard solutions. Each CM experiment was repeated at least two times. The solvent was removed under reduced pressure. The crude product was purified by thin layer preparative chromatography (c-hexane/EtOAc = 20:1) to obtain analytically pure product 4a, a yellow oil (210.8 mg, 70 %) as a mixture of E and Z isomer (in ratio 7.6:1, respectively). The product was liquid at RT and solid in the fridge. = 2952, 2931, 2897, 2858, 1608, 1557, 1519, 1483, 1472, 1463, 1429, 1375, 1361, 1341, 1271, 1256, 1137, 1104, 1006, 972, 952, 911, 836, 813, 799, 776, 742, 661, 653 . 
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Preparation of (2-E,Z)-1-nitropentadec-2-ene (4b)
O
Preparation of (2-E,Z)-1-nitro-4-phenyl-2-butene (4c)
O 2 N To a solution of allylbenzene (204.6 mg, 1.73 mmol) and 3-nitropropene (302.5 mg, 3.47 mmol) in dichloromethane (7 mL) was added triphenyl borate (125.0 mg, 0.43 mmol, 25 mol%) and then 1d was added in one portion (57.6 mg, 0.09 mmol, 5 mol%). The resulting mixture was refluxed for 5 h in argon atmosphere. The solvent was removed under reduced pressure. The crude product was purified by flash chromatography (chexane/EtOAc = 9:1) to obtain analytically pure product 4c, a yellow oil (202.0 mg, 66 %) as a mixture of E and Z isomer (in ratio 14.0:1, respectively). 1602, 1555, 1514, 1495, 1453, 1427, 1375, 1340, 1269, 973, 749, 
Preparation of (2-E,Z)-1-nitro-6,7-epoxy-2-heptene (4d)
Preparation of [(2-E,Z)-4-nitrobut-2-enyl]malonic diethyl ester (4e)
To a solution of diethyl allylmalonate (243.9 mg, 1.22 mmol) and 3-nitropropene (230.9 mg, 2.65 mmol) in dichloromethane (5 mL) was added triphenyl borate (87.0 mg, 0.30 mmol, 25 mol%) and then 1d was added in one portion (40.1 mg, 0.06 mmol, 5 mol%).
The resulting mixture was refluxed for 5 h in argon atmosphere. The solvent was removed under reduced pressure. The crude product was purified by flash chromatography (c-hexane/EtOAc = 4:1) to obtain analytically pure product 4e, a yellow oil (165.6 mg, 52 %) as a mixture of E and Z isomer (in ratio 6.2:1, respectively). 2985, 2940, 1747, 1731, 1556, 1466, 1446, 1432, 1374, 1335, 1297, 1267, 1233, 1176, 1157, 1111, 1097, 1033, 973, 859 . 
IR (film): ν =
Preparation of (2-E,Z)-11-bromo-1-nitroundec-2-ene (4f)
To a solution of 10-bromo-1-decene (245.5 mg, 1.12 mmol) and 3-nitropropene (193.0 mg, 2.22 mmol) in dichloromethane (4.5 mL) was added triphenyl borate (79.9 mg, 0.28 mmol, 25 mol%) and then 1d was added in one portion (37.0 mg, 0.06 mmol, 5 mol%).
The resulting mixture was refluxed for 5 h in argon atmosphere. The solvent was removed under reduced pressure. The crude product was purified by flash chromatography (c-hexane/EtOAc = 20:1) to obtain analytically pure product 4f,a yellow oil (248.1 mg, 80 %) as a mixture of E and Z isomer (in ratio 7.5:1, respectively). 2855, 1555, 1465, 1437, 1429, 1375, 1271, 970 . 13 C NMR (CDCl 3 , 100 MHz) E isomer: δ = 141.7 (CH), 118.5 (CH), 77.6 (CH 2 ), 34.0 (CH 2 ), 32.7 (CH 2 ), 32.2 (CH 2 ), 29.1 (CH 2 ), 28.9 (CH 2 ), 28.6 (CH 2 ), 28.4 (CH 2 ), 28.1 (CH 2 ). 
MS (ESI)
:
Preparation of (5-E,Z)-7-nitrohept-5-enoic methyl ester (4g)
To a solution of methyl 5-hexenoate (213.8 mg, 1.67 mmol) and 3-nitropropene (288.5 mg, 3.31 mmol) in dichloromethane (6.5 mL) was added triphenyl borate (113.2 mg, 0.39 mmol, 25 mol%) and then 1d was added in one portion (55.0 mg, 0.08 mmol, 5 mol%).
The resulting mixture was refluxed for 5 h in argon atmosphere. The solvent was removed under reduced pressure. The crude product was purified by flash chromatography (c-hexane/EtOAc = 15:1) to obtain analytically pure product 4g, a yellow oil (194.6 mg, 62 %) as a mixture of E and Z isomer (in ratio 13.4:1, respectively). 3455, 2954, 2926, 2854, 1734, 1634, 1554, 1438, 1376, 1318, 1203, 1175 1096, 1061, 976. 0.06 mmol, 14 mol%) in acetonitrile (2 mL) was added propanal (32.7 mg, 0.56 mmol).
The resulting mixture was stirred for 24 h at room temperature. The solvent was removed under reduced pressure. The crude product was purified by flash chromatography (chexane/EtOAc = 15:1) to obtain analytically pure product 6, a yellow oil (83.5 mg, 60 %) as a mixture of anti/syn isomers (in ratio 2:1, respectively).
IR (film): ν = 3419, 2928, 2856, 1641, 1551, 1462, 1408, 1400, 1361, 1256, 1101, 1006, 975, 939, 911, 836, 812, 776, 747, 720, 662 . 
